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(c) cross -linking, via a siloxane bond, at least one 
silanol group from a first silyl lipid with at least one silanol 
group from a second silyl lipid. 



2 . (Amended) A method of preparing an encapsulated 
Langmuir lipid membrane, the method comprising: 

(a) providing a lipid monolayer, bilayer or multilayer 
membrane comprising a plurality of silyl lipid molecules 
integrally-associated with the lipid monolayer, bilayer or 
multilayer membrane, wherein each silyl lipid molecule comprises 
at least one silanol group; 

(b) cross -linking, via a siloxane bond, at least one 
silanol group from a first silyl lipid with at least one silanol 
group from a second silyl lipid; 

(c) providing an upper layer of encapsulation material; 

and 

(d) providing a lower layer of encapsulation material or a 
lower layer of supporting substrate, 

wherein the lipid monolayer, bilayer or multilayer membrane 
is positioned between the upper layer and the lower layer. 
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3 . The method of claim 2 wherein the encapsulation material is 



prepared from precursor molecules of the following formula: 
(McO) 3 Si (CH^Si (OMc) 3 
((EtO) 3 SiCH 2 CH 2 CH 2 h NH 
(McO) 3 Si (CH 2 ) 3 NH(CH2) 2 NH(CH 2 ) 3 Si(OMe) 3 

(MeO) 3 Si (CH 2 ) 3 NHCONH(CH2) 3 Si (OMe) 3 

(MeO) 3 Si (CH2) 3 NHCOO(CH 2 CH 2 0) n CONH(CH 2 ) 3 Si(OMc) 3 n= 1 ,2,3,4 
OCONH (CH 2 ) 3 SI (OMe) 3 NHCONH (CH 2 feSI (OMe) 3 






NCONH(CH2) 3 Si (OMe) 3 



OCONH (CH 2 ) 3 SI (OMe) 3 



NHCONH (CH z ) 3 SI (OMe) 3 



CH 2 ^CH^ n 



CH 2 -CH^ n CH 2 -CHr) n 



-f CH 2 - CHr} n 




COO(CH 2 ) 3 Si (OMe) 3 




Si (OMe) 3 
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(Amended) A method of modifying the pH of a fluid 



comprising plasma and suspendedx^ ormed elements^ the method 
comprising contacting the fluid with a "lipid membrane prepared 
by the method claim 2, wherein the lipid v memb rane is a ssociated 
with ^an_ acid ic com pound capable of modifying the pH of the 
fluid. 



5. (Amended) The method of claim 2 wherein said silyl lipid is 
of the formula: 

(RO) n SiR' m 

wherein: 

R is selected from a group consisting of Ci-C 50 alkyl; 

R 1 is selected from a group consisting of (CH 2 ) q A and OSiR 3 ; 

A is selected from a group consisting of hydrogen, COO", OH, 
COOH, N + R!R 2 R 3 , NHR 1 1 , SH, SR 1 * and Ci-C 50 alkyl; 

Rir R2/ R3 and R' ' are selected from a group consisting of 
(CH 2 ) q CH 3 and (CH 2 ) q Si (OR) 3 ; 

q is a number from 1 to 50; 

n is a number from 1 to 4 ; and 

m is a number from zero to 3. 



6. (Amended) The method of claim 2 wherein said encapsulation 
material is an inorganic-organic hybrid mixture sol. 
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8. (Amended) The method of claim 6 wherein said hybrid mixture 
sol is prepared from precursor molecules of the following 
formula : 

(MeO) 3 Si (CH^Si (OMc) 3 

((EtO) 3 SiCH 2 CH 2 CH 2 h N R 

(McO) 3 Si (CH 2 ) 3 NH(CH 2 ) 2 NH(CH 2 ) 3 Si(OMe) 3 

(MeO) 3 Si (CH 2 ) 3 NHCONH(CH2) 3 Si (OMe) 3 

(MeO) 3 Si (CH2) 3 NHCOO(CH 2 CH 2 0) n CONH(CH 2 ) 3 Si(OMc) 3 n= 1,2,3,4 



OCONH (CH 2 ) 3 SI (OMe) 3 



OCONH (CH 2 ) 3 SI (OMe) 3 





NHCONH (CH 2 ) 3 SI (OMc) 3 



-fCH 2 -CH^ n 



~i CH 2 -CHr) n H: CH 2 -CH^ n 



-f CH 2 -CH^ n 




COO{CH 2 ) 3 Si (OMe) 3 




Si (OMe) 3 
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Please add the following new claJjoax. , 
\ r : ~P- A method ror stabilizing a lipid membrane, the method 
comprising: 

a) providing a lipid membrane comprising a lipid 
monolayer, bilayer or multilayer; 

b) providing a plurality of silyl lipid molecules 
integrally-associated with the lipid membrane of a) , wherein 
each silyl lipid molecule comprises at least one silanol group; 
and 

c) cross-linking, via a siloxane bond, at least one 
silanol group from a first silyl lipid with at least one silanol 
group from a second silyl lipid, 

thereby .stabilizing the lipid vesicle, 



fef. The method of claim 9, wherein the lipid membrane comprises 
phosopholipids . 



^i'f*. The method of claim 9, wherein the lipid membrane further 
comprises a protein. 



Applicant 
Serial No. 
Filed 
Page 



Michael H.B 
09/934,989 
August 21, 2001 
7 



ell et al. 



Attorney's Docket No.: 06618-045002 / CIT 2416D 



^k%^ The method of claim 9, wherein the silyl lipid is of the 
formula : 

(RO) n SiR' m 

wherein : 

R is selected from a group consisting of Ci-C 50 alkyl; 

R' is selected from a group consisting of (CH 2 ) q A and OSiR 3 ; 

A is selected from a group consisting of hydrogen, COO", OH, 
COOH, N + RiR 2 R 3/ NHR 1 ' , SH, SR ' ' and Ql-Cso alkyl; 

Ri, R 2/ R3 and R' ' are selected from a group consisting of 
(CH 2 ) q CH 3 and (CH 2 ) q Si (OR) 3 ; 

q is a number from 1 to 50; 

n is a number from 1 to 4 ; and 

m is a number from zero to 3 . 

J*%*7 The method of claim 9, wherein the lipid membrane forms a 
vesicle . 

s'&f. The method of claim 9, wherein the silyl lipids are further 
cross-linked to an encapsulation material. 



^Jf^T The method of claim 14, wherein the encapsulation material 
is selected from the group consisting of sol -gel matrix, hybrid 
mixture sol -gel matrix and glass matrix. 



The method of claim 14, wherein the sol -gel matrix is an 
inorganic-organic hybrid mixture sol. 
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jr^T The method of claim 15 wherein the hybrid mixture sol -gel 
matrix is prepared from precursor molecules of the following 
formula : 

(MeO) 3 Si (CHjfcSi (OMe) 3 

((EtO) 3 SiCH 2 CH 2 CH 2 h NH 

(McO) 3 Si (CH 2 ) 3 NH(CH 2 ) 2 NH(CH2) 3 Si(OMe) 3 

(MeO) 3 Si (CH 2 )3 NHCONH(CH2) 3 Si (OMe) 3 

(MeO) 3 Si (CH2) 3 NHCOO(CH 2 CH 2 0) n CONH(CH 2 ) 3 Si(OMe) 3 n= 1 ,2,3,4 
OCONH (CH 2 ) 3 SI (OMe) 3 NHCONH (CH 2 JgSI (OMe) 3 






NCONH(CH2) 3 Si (OMe) 3 



OCONH (CH 2 JsSI (OMe) 3 



NHCONH (CH 2 ) 3 SI (OMe) 3 




-eCH 2 -CH2-) n -fCH 2 -CHr3 n 



-f CH 2 -CHr) n 



COO(CH 2 )g Si (OMe) 3 




Si (OMe) 3 



